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Model Setl'ings ﬁ@%ﬂ:?ﬁ&ﬁ BERKELEY LAB

Office area Staircase New-air system

Construction
Roof U value (W/m?K) 0.64
External wall U value (W/m2K) 1.2

Floor U value (W/m?K) 1.2
Window U value (W/m?K) 1.623
Window SHGC 0.316
Activity, Lighting and HVAC
Occupancy density (People/m?) 0.1

Lighting density (W/m?) 5 2 0
Equipment density (W/m?) 5 0 0
Cooling system Fan Coil Unit, Water cooled chiller

Mechanical Cooling + Natural Ventilation
Cooling schedule Mechanical Cooling: May to Oct;

_ Natural Ventilation: Jan to Apr & Nov to Dec.

15%

Min: 10°C, Max: 30°C
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Part 1: Window to WaII Ratio
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WWR and Shades ceeee

EE'(ISEI:FY LAB
Casel-1(WWR40%) Casel-2(WWR70%) Casel-3(WWR100%)

xzonal Ladoratory
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Cooling (kWh/ Leed qualified

N

EUI(kWh/m?)in EUI(kWh/m?)in

. . 2
total area conditioned area g it m?) area (%)
Casel-1 39.38 46.16 4.4 15.81 87.7
Casel-2 42.84 50.21 2.95 18.88 99.7
Casel-3 46.62 54.65 2.62 21.34 100
Casel-4(WWR40%+Shade) Casel-5(WWR70%+Shade) Casel-6(WWR100%+Shade)

EUI(kWh/m?)in EUI(kWh/m?)in Cooling (kWh/ Leed qualified

Lighting(kWh/m?)

total arca conditioned area m?) area (%)
Casel-4 37.93 44 .47 5.73 13.71 74.7(Fail)
Casel-5 37.89 44 .42 3.67 14.68 96.1
Casel-6 40.31 47.25 3.05 16.32 99.6

Notes: Double horizontal shade in south (1m), vertical shade in east and west(0.6m wide and 0.6m

-interval). -
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Daylighting Credit - LEED v3 NC 2009 IEQ 8.1

A daylighting credit is available if at least 75% of net lightable area in occupied spaces is
adequately daylit, having illuminance within the range 10-500 fc.

*The results below were calculated using the Radiance simulation engine which provides a
detailed multi-zone physics-based calculation of illumination levels on the working planes

of the building.

Daylighting data

Sky model CIE clear day
Time 1 9:00, 21 Sep
Time 2 15:00, 21 Sep
Location SHENZHEN
Working plane height (m) 0.750

Max Grid Size (m) 0.200

Min Grid Size (m) 0.050
[lluminance lower threshold (lux) 110.000
llluminance upper threshold (lux) 5400.000
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Case 1-1: WWR 40% /—\rl |

et LAB

Lunrence Berkeley Nutonal Laboratary

9/21 8:00am 3 Floor 9/218:00am 5 Floor 9/21 8:00am 8 Floor.,
Energy Per Energy Per
Total Building Conditioned
Area [kWh/ Building Area
m2] [kWh/m2]
Total Site Energy 39.38 46.16
Net Site Energy 39.38 46.16

Daylighting Credit - LEED v3 NC 2009 IEQ 8.1

Summary Results

l Total area (m2) 4433.259
9/2112:00pm 3 Floor 9/2112:00pm 5 Floor 9/2112:00pm 8 Floor.. Total area above threshold (m2) 3908.905
% Area within illuminance threshold 88.2
limits '

LEED v3 NC 2009 IEQ 8.1 Status PASS

Floor Min Working plane
Zone area lllumination area within

(m2) (lux) Limits (%)
Floor3:OfficeArea  630.341 34.5 82.2
Floor4:OfficeArea  630.341 34.6 86.5
Floor5:OfficeArea  630.341 29.2 85.9
Floor6:OfficeArea  630.341 26.1 87.4
Floor7:OfficeArea  630.341 30.5 88.4
Floor8:OfficeArea  630.341 28.9 92.6

9/214:00pm 3 Floor 9/214:00pm 5 Floor 9/214:00pm 8 Floor.,

Footer 10
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Case 1-2: WWR 70% fﬁ |

et LAB

Laarencs Berkeley Nuzonal Laboratory

9/21 8:00am 3 Floor 9/218:00am 5 Floor 9/21 8:00am 8 Floor..
Energy Per Energy Per
Total Building Conditioned
Area [kWh/ Building Area
m2] [kWh/m2]
Total Site Energy 42.84 50.21
Net Site Energy 42.84 50.21

Daylighting Credit - LEED v3 NC 2009 IEQ 8.1

Summary Results

Total area (m2) 4433.259
9/21 12:00pm3 Floor 9/2112:00pm 5 Floor 9/2112:00pm 8 Floor.. Total area above threshold (m2) 4422.161
% Area within illuminance threshold 997
limits '

LEED v3 NC 2009 IEQ 8.1 Status PASS

Floor Min Working plane
Zone area Illlumination area within
(m2) (lux) Limits (%)
Floor3:OfficeArea  630.341 82.6 99.8
Floor4:OfficeArea  630.341 80.4 99.8
Floor5:OfficeArea  630.341 77.0 99.7
Floor6:OfficeArea  630.341 82.9 99.7
Floor7:OfficeArea  630.341 82.4 99.8
Floor8:OfficeArea  630.341 86.4 99.8

9/214:00pm 3 Floor 9/214:00pm 5 Floor 9/214:00pm 8 Floor.,

Footer 11




9/21 8:00am 3 Floor 9/218:00am 5 Floor 9/21 8:00am 8 Floor..
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9/2112:00pm3 Floor 9/2112:00pm 5 Floor 9/2112:00pm 8 Floor.,

9/214:00pm 3 Floor 9/214:00pm 5 Floor 9/21 4:00pm 8 Floor..
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Case 1-3: WWR 100%

Energy Per

Total Building

Total Site Energy

Net Site Energy

Area [kWh/
m2]

46.62
46.62

Rl NN B §

Energy Per
Conditioned
Building Area
[kWh/m2]

54.65

54.65

Daylighting Credit - LEED v3 NC 2009 IEQ 8.1

Summary Results
Total area (m2)
Total area above threshold (m2)

% Area within illuminance threshold

limits

LEED v3 NC 2009 IEQ 8.1 Status

Zone

Floor3:OfficeArea
Floor4:OfficeArea
Floor5:OfficeArea
Floor6:OfficeArea
Floor7:OfficeArea
Floor8:OfficeArea

Floor

area

(m2)
630.341
630.341
630.341
630.341
630.341
630.341

Min

lllumination

(lux)
109.0
112.1
111.9
122.7
109.8
120.9

4433.259
4432.086

100.0
PASS

Working plane

area within

Limits (%)
100.0
100.0
100.0
100.0
100.0
100.0

'LAB

Laarencs Berkeley Nuzonal Laboratory
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Case 1-4: WWR 40% +Shade f\ |
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Lunrence Berkeley Nutonal Laboratary
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9/21 8:00am 3 Floor 9/218:00am 5 Floor 9/21 8:00am 8 Floor.,

/ Energy Per Energy Per

= . - Total Building Conditioned

. ‘ - Area [kWh/  Building Area

" m2] [kWh/m2]
= o Total Site Energy 37.93 44.47

Net Site Energy 37.93 44.47

Daylighting Credit - LEED v3 NC 2009 IEQ 8.1

Summary Results

1 Total area (m2) 4433.259
9/2112:00pm3 Floor 9/2112:00pm 5 Floor 9/2112:00pm 8 Floor.. Total area above threshold (m2) 3312.757
- = % Area within illuminance threshold 74.7
A\_ /d' /“x limits :

LEED v3 NC 2009 IEQ 8.1 Status FAIL

| - \
\ | Floor Min Working plane
‘ Zone area lllumination area within
(m2) (lux) Limits (%)
Floor3:OfficeArea  630.341 27.9 68.4
Floor4:OfficeArea  630.341 16.6 69.9
by - Floor5:OfficeArea  630.341 19.5 721
. Floor6:OfficeArea  630.341 16.9 71.2
Floor7:OfficeArea  630.341 18.7 71.5
Floor8:OfficeArea 630.341 27.6 76.5

9/21 4:00pm 3 Floor 9/214:00pm 5 Floor 9/214:00pm 8 Floor.,

Footer 13
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Casel-5: WWR 70% +Shade /—\rl |

et LAB

Laarencs Berkeley Nuzonal Laboratory

9/21 8:00am 3 Floor 9/218:00am 5 Floor 9/21 8:00am 8 Floor..

Energy Per Energy Per

Total Building Conditioned

Area [kWh/ Building Area

m2] [kWh/m2]

Total Site Energy 37.89 44.42
Net Site Energy 37.89 44.42

Daylighting Credit - LEED v3 NC 2009 IEQ 8.1

Summary Results

Total area (m2) 4433.259
9/2112:00pm3 Floor 9/2112:00pm 5 Floor Total area above threshold (m2) 4260.881
% Area within illuminance threshold
limi 96.1
imits

LEED v3 NC 2009 IEQ 8.1 Status PASS

Floor Min Working plane
Zone area Illlumination area within

(m2) (lux) Limits (%)
Floor3:OfficeArea  630.341 52.0 94.3
Floor4:OfficeArea  630.341 50.1 96.9
Floor5:OfficeArea  630.341 501 93.8
Floor6:OfficeArea  630.341 39.0 94.6
Floor7:OfficeArea  630.341 41.9 94.7
Floor8:OfficeArea  630.341 54.0 99.3

9/21 4:00pm 3 Floor 9/214:00pm 5 Floor 9/21 4:00pm 8 Floor.,

Footer 14
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Case 1-6: WWR 100% +Shade /—\rl |
'LAB

T
Laarencs Berkeley Nuzonal Laboratory

9/21 8:00am 8 Floor.,

Energy Per Energy Per

Total Building Conditioned

Area [kWh/ Building Area

m2] [kWh/m2]

Total Site Energy 40.31 47.25
Net Site Energy 40.31 47.25

Daylighting Credit - LEED v3 NC 2009 IEQ 8.1

Summary Results

Total area (m2) 4433.259
9/21 12:00pm3 Floor 9/2112:00pm 5 Floor 9/2112:00pm 8 Floor., Total area above threshold (m2) 4416.498
% Area within illuminance threshold
o 99.6
limits

LEED v3 NC 2009 IEQ 8.1 Status PASS

Floor Min Working plane
Zone area lllumination area within
(m2) (lux) Limits (%)
Floor3:OfficeArea  630.341 93.2 99.9
Floor4:OfficeArea  630.341 68.8 99.5
Floor5:OfficeArea  630.341 70.9 99.6
Floor6:OfficeArea  630.341 71.9 99.5
Floor7:OfficeArea  630.341 72.4 99.6
Floor8:OfficeArea  630.341 70.2 99.5

9/214:00pm 3 Floor 9/214:00pm 5 Floor 9/214:00pm 8 Floor..

Footer 15




Conclusions on WWR o)

1. Shading design setting helps all models (40%WWR,
70%WWR and 100%WWR) has lower EUIs.

2. 40% and 70% WWR 1is the most suitable type for the
Sino-US Low Carbon Building and Community
Innovation Experimental Center as its low energy
unit density and more LEED qualified area after the
shading setting.

3. The difference between 40% and 70% 1s not
significant on energy use. 100% 1s not recommended

Footer 16




Part 2: Zoning
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2-Tja 5HEFE

SPACE CHANGE & ENERGY CONSUMPTION

CASE 2-1: 70WWR-SHADES0

CASE 2-2: 70WWR-SHADE90-CENTERMOVE

CASE 2-3: 70WWR-SHADES0-COURTYARD

K&\‘

e

\\

[

[ Generic Office Area

Stair+Ele

Office Area

&

[DGeneric Cffice Area

[DGeneric Office Area

Stair+Ele

EUI(kWh/m?)in total area oz EUI(kWh/m?)in total area 8430 EUI(kWh/m?)in total area 82
EUI(kWh/m?)in conditioned area a4.42 EUI(kWh/m?®)in conditioned area 4151 EUI(kWh/m?)in conditioned area 44.86
Lighting (kWh/m?) 200 Lighting(kWh/m?) S Lighting(kWh/m?) 2
Cooling (kWh/m?) 14.68 Cooling (KWh/m?) 1262 Cooling (KWh/m?) Hihe
Leed qualified area (%) fed Leed qualified area (%) ERiE Leed qualified area (%) 232

Based on the former conclusion, models following are all with 70%WWR.

Footer

18




2-1 70%WWR+Shade

Total Site Energy
Net Site Energy
Cooling

Lighting

Total Energy
[kWh]

167992.26
167992.26
65806.62
16451.66

Energy Per Total
Building Area
[kWh/m2]
37.89
37.89
14.68

3.67

Energy Per]|
Conditioned
Building Area
[kWh/m2]
44.42

44.42

17.57

4.39]

9/21 8:00am 3floor 9/21 8:00am 5floor 9/21 8:00am 8floor

Daylighting Credit - LEED v3 NC 2009 IEQ 8.1

Y

Total area (m2)

Total area above threshold (m2)

% Area within illuminance threshold limits

LEED v3 NC 2009 IEQ 8.1 Status

4433259

4260.881

PASS

96.1

9/21 12:00pm 8floor

zones for g worst case values for 9:00 and 15:00
Zona Floor area Min lllumination Working plane area
(m2) (lux) within Limits (%)

Floor3:OfficeAreal 630.341 52.0 94.3
Floor4:OfficeAreatl 630.341 50.1 96.9
Floor5:OfficeAreat 630.341 50.1 93.8
Floor6:OfficeAreat 630.341 39.0 94.6
Floor7:OfficeAreat 630.341 11.9 94.7
Floor8:OfficeAreal 630.341 51.0 99.3

9/21 16:00pm 3floor

9/21 16:00pm 5floor 9/21 16:00pm 8floor




2-2 70WWR-SHADE90-CENTERMOVE [ | AB

Energy Per Total Energy Per
Total Energy o . o
(kwh] Building Area Conditioned Building
[kWh/m2] Area [kWh/m2]
Total Site Energy 155447.60 34.58 41.51
Net Site Energy 155447.60 34.58 41.51
Cooling 56555.87 12.62 15.10
Lighting 17764.15 3.96 4.74)

9/21 8:00am 3floor 9/21 8:00am 5floor 9/21 8:00am 8floor

Daylighting Credit - LEED v3 NC 2009 IEQ 8.1

Summary Results

Total area (m2) 4495.720
Total area above threshold (m2) 4008.585
% Area within illuminance threshold limits 89.2
LEED v3 NC 2009 IEQ 8.1 Status PASS
Eligible zones for daylighting, worst case values for 9:00 and 15:00

Floor area Min lllumination Working plane area

Zone
(m2) (lux) within Limits (%)
Floor3:OfficeAreat 624.160 156.0 100.0
Floor4:OfficeAreat 624.160 154.4 100.0
9/21 12:00pm 3floor 9/21 12:00pm 5floor 9/21 12:00pm 8floor
Floor5:OfficeAreat 624.160 180.5 100.0
Floor6:OfficeArea 624.160 165.2 100.0
Floor7:OfficeAreat 624.160 1745 100.0
Floor8:OfficeAreat 624.160 187.3 100.0

9/21 16:00pm 3floor 9/21 16:00pm 5floor 9/21 16:00pm 8floor

Footer 20
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9/21 8:00am 3floor

9/21 8:00am 5floor 9/21 8:00am 8floor

9/21 12:00pm 3floor

9/21 16:00pm 3floor

Footer

9/21 12:00pm 5floor 9/21 12:00pm 8floor

-

9/21 16:00pm 5floor 9/21 16:00pm 8floor

2-3 70WWR-SHADE90-COURTY.

Energy Per
Energy Per Total -
Total Energy . Conditioned
Building Area L
[kwh] Building Area
[kWh/m2]
[kWh/m2]
Total Site Energy 167860.33 38.21 44,86
Net Site Energy 167860.33 38.21 44.86|
Cooling 63673.38 14.49 17.02
Lighting 16209.98 3.69 433
Daylighting Credit - LEED v3 NC 2009 IEQ 8.1
v Result
Total area (m2) 4392.996
Total area above threshold (m2) 4137.981
% Area within illuminance threshold limits 942
LEED v3 NC 2009 IEQ 8.1 Status PASS
g zones for daylighting, worst case values for 9:00 and 15:00
= Floor area Min lllumination Working plane area
one
(m2) (lux) within Limits (%)
Floor3:OfficeAreal  630.341 549 947
Floor4:OfficeAreat 622.289 456 93.0
Floor5:OfficeAreal  622.289 438 90.8
Floor6:OfficeAreal  622.289 39.0 91.0
Floor7:OfficeAreal  622.289 383 911
Floor8:OfficeAreat 622.289 522 99.4




Conclusions on zoning )

1. Space moving (case2-2) can help the building to decrease the
EUL.

2. The courtyard (case3) can help the building to improve the
daylighting, but the EUI will increase.

Footer 22




Part 3: Shading design
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3-EPH S REFE

SHADING & ENERGY CONSUMPTION

CASE 3-1 CASE 3-2 CASE 3-3

st

70WWR-NOSHADE 70WWR-(E+W) SHADE90-(N+S) HORIZONAL 70WWR-(E+W) SHADE60-(N+S) HORIZONAL
W | NoswADE | W | BLNDSWIDEGOD,SPACEGOD, SHADEANGLES) | W | BLINDS WIDE 600, SPACEGO0, SHADE ANGLE 60

s | wose | s | DOUBLE HORIZONAL, WIDE500 s DOUBLE HORIZONAL, WIDE1500
TN woswoe | | DOUBLE HORIZONAL, WIDE1500 v DOUBLE HORIZONAL, WIDE1S00

TOWWR £+ W) SHADEGO-(N+S) DOUBLES0

£ | GLINDSWIDEG0D, SPACESOD, SHADE ANGLEGD | £ | BLINDS WIDE 600, SPACEOD, SHADE ANGLEGD | £ | BLINDS WIDE 600, SPACEGD0, SHADE ANGLED |
W | BLINDS WIDE 600, SPACEGUD, SHADEANGLEG0 | W__|_ BLINDS WIDE 600, SPACEGOD, SHADEANGLEG0___| W | BLINDS WIDE 600, SPACEGO0, SHADE ANGLEGD
S| SINGLELOWER LEVEL, BLINDS WIDE 600, ANGLE G0 | S| SINGLE HIGHER LEVEL, BLINDS WIDE 600, ANGLEGO | 5| DOUBLE LEVEL, BLINDS WIDE 600, ANGLE 60|
N | SINGLELOWER LEVEL BUNDSWIDE 600, ANGLEG0 | N | SINGLE HIGHER LEVEL,BLINDS WIDE 600, ANGLEGO | N | SINGLE HIGHER LEVEL, BLINDS WIDE 600, ANGLE 60|

Footer 24
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Energy consumption in different shade

CASE 3-1

CASE 3-2

CASE 3-3

CASE 3-4

CASE 3-5

CASE 3-6

70WWR-NOSHADE

70WWR-SHADES0

70WWR-ESHADEG0-

70WWR-ESHADEG0-

70WWR-ESHADEG60-

70WWR-ESHADEG60-

NHORIZONAL NSINGLEDOWNG60 NSINGLEUP60 NDOUBLEG0O
Total Site Energy [kWh] 177190.62 155447.60 149035.26 147472.41 149050.48 146248.42
Energy Per Total Building Area [kWh/m2] 39.53 34.58 33.25 32.90 33.25 32.62
[El?v?/ﬁym;?r Fondidoned Bullding Area 4731 41.51 39.80 30.38 39.80 39.05
HVAC [kWh/m2] 25.82 19.47 17.45 17.88 18.30 17.51
Lighting [kWh/m2] 3.15 3.95 471 3.96 3.95 4.00
Heating [kWh] 0.67 0.99 1.06 1.03 1.00 1.08
Cooling [kWh] 76347.42 56555.87 51247.97 52281.85 53622.20 51001.54
Interior Lighting [kWh] 14122.71 17764.15 21104.98 17745.72 17704.33 17916.01
Exterior Lighting [kWh] 0.00 0.00 0.00 0.00 0.00 0.00
Interior Equipment [kWh] 43251.48 44107.28 43251.48 43251.48 43251.48 43251.48
Exterior Equipment [kWh] 0.00 0.00 0.00 0.00 0.00 0.00
Fans [kWh] 12717.11 10892.84 9503.75 9698.84 9799.73 9716.38
Pumps [kWh] 2541.19 1872.17 1638.73 1697.49 1740.21 1654.91
Heat Rejection [kWh] 24116.16 18188.04 15845.97 16491.53 16856.17 16117.75

CONCLUSION: 1) FgdbrkFi#pRi&it, 3-8 BREMAR, 3 EH#kD, 8 RS, 3-8 BRI LHMES ;
2) RAEEMELEMR, £, ERAERRKIL 60 & ;
3) BREEMELEM, £, EHAEERIL 60 & ;
4) JtrE R EKTE, R SRR, KT FR S PR B 2000 $F 1000 ;
5) KFEFREMIER 60 BE, MAEMERER, TREMMNBAREIREWER, EEEEST LRER ;
6) WEKFEFHE M HER 60 B S REFEERA ;

Footer

25




9/21

@ CASE3-1: 70WWR-NOSHADE |,

1-Energy Consumption

Total Site Energy

Net Site Energy

Cooling

Lighting

Energy Per
Energy Per Total .
Total Energy e Conditioned
Building Area e
[kWh] Building Area
[kWh/m2]
[kWh/m2]
177190.62 39.53 47.31
177190.62 39.53 47.31
76347.42 17.03 20.39
14122.71 3.15 3.77

9/21 8:00am 3floor 9/21 8:00am 5floor 9/21 8:00am 8floor

2-Daylighting Credit - LEED v3 NC 2009 IEQ 8.1

Summary Results

Total area (m2) 4482739
Total area above threshold (m2) 4001.452
% Area within illuminance threshold limits 89.3
LEED v3 NC 2009 IEQ 8.1 Status PASS

zones for day

worst case values for 9:00 and 15:00

Zone

Floor3:OfficeAreat

Floor4:OfficeArea
9/21 12:00pm 3floor 9/21 12:00pm 5floor 9/21 12:00pm 8floor
Floor5:OfficeAreat
Floor6:OfficeAreat
Floor7:OfficeAreat

Floor8:OfficeAreat

Floor area Min lllumination Working plane area

(m2) (lux) within Limits (%)
624.160 2155 100.0
624.160 2447 100.0
624.160 386.7 100.0
624.160 385.1 100.0
624.160 368.9 100.0
624.160 4141 100.0

9/21 16:00pm 3floor 9/21 16:00pm 5floor 9/21 16:00pm 8floor

Footer 26




9/21

CASE3-2: 70WWR-(E+W)SHADE90-(N+S)HORIZONAL

1-Energy Consumption

Total Site Energy

Net Site Energy

Cooling

Lighting

Total Energy
[kwh]

155447.60
155447.60
56555.87

17764.15

Energy Per Total Energy Per
Building Area Conditioned Building
[kWh/m2] Area [kWh/m2]

34.58 41.51
34.58 41.51
12.62 15.10

3.96 4.74]

9/21 8:00am 3floor 9/21 8:00am 5floor 9/21 8:00am 8floor

2-Daylighting Credit - LEED v3 NC 2009 IEQ 8.1

Summary Results

Total area (m2) 4495720
Total area above threshold (m2) 4008.585
% Area within illuminance threshold limits 89.2
LEED v3 NC 2009 IEQ 8.1 Status PASS

worst case values for 9:00 and 15:00

Floor area Min lllumination Working plane area

zones for daylighti
Zone
(m2)
Floor3:OfficeAreat 624.160
Floor4:OfficeAreal 624.160
9/21 12:00pm 3floor 9/21 12:00pm 5floor 9/21 12:00pm 8floor

Floor5:OfficeAreat 624.160
Floor6:OfficeAreat 624.160
Floor7:OfficeAreat 624.160
Floor8:OfficeAreatl 624.160

(lux) within Limits (%)
156.0 100.0
154.4 100.0
180.5 100.0
165.2 100.0
1745 100.0
187.3 100.0

>

9/21 16:00pm 3floor 9/21 16:00pm 5floor 9/21 16:00pm 8floor

Footer 27




9/21 8:00am 3floor

9/21 12:00pm 3floor

9/21 16:00pm 3floor

Footer

-
i

9/21 8:00am 5floor

9/21 12:00pm Sfloor

|

9/21 16:00pm 5floor

9/21 8:00am 8floor

9/21 12:00pm 8floor

9/21 16:00pm 8floor

1-Energy Consumption

Energy Per Total Energy Per|
Total Energy
(kWh] Building Area Conditioned Building
[kWh/m2] Area [kWh/m2]
Total Site Energy 149035.26 33.25 39.80
Net Site Energy 149035.26 33.25 39.80
Cooling 51247.978 11.43 13.68
Lighting 21104.98 4.71 5.64

2-Daylighting Credit - LEED v3 NC 2009 IEQ 8.1

Eligible zones for daylighting, worst case values for 9:00 and 15:00

Summary Results

Total area (m2) 4482.739
Total area above threshold (m2) 3995.744
% Area within illuminance threshold limits 89.1
LEED v3 NC 2009 IEQ 8.1 Status PASS

Zone Floor area Min lllumination Working plane area

(m2) (lux) within Limits (%)

Floor3:OfficeAreal  624.160 1316 100.0
Floor4:OfficeAreal  624.160 120.8 100.0
Floor5:OfficeAreal  624.160 125.9 100.0
Floor6:OfficeAreal  624.160 1246 100.0
Floor7:OfficeAreal  624.160 115.0 100.0
Floor8:OfficeAreal  624.160 138.8 100.0




CASE3-4 :70WWR-(E+W)SHADE®6!

1-Energy Consumption

Energy Per Total Energy Per|
1600 -"’3' Total Energy gY ' » g'y .
[kwh] Building Area  Conditioned Building
[kwh/m2] Area [kWh/m2]
Total Site Energy 147472.41 32.90 39.38
Net Site Energy 147472.41 32.90 39.38
Cooling 52281.85 11.66 13.96
Lighting 17745.72 3.96 474

9/21 8:00am 5floor 9/21 8:00am 8floor

2-Daylighting Credit - LEED v3 NC 2009 IEQ 8.1
Summary Results

Total area (m2) 4482.739
Total area above threshold (m2) 3988.307
% Area within illuminance threshold limits 89.0
LEED v3 NC 2009 IEQ 8.1 Status PASS

zones for daylighting, worst case values for 9:00 and 15:00

Floor area Min lllumination Working plane area

Zone
(m2) (lux) within Limits (%)
Floor3:OfficeAreal  624.160 916 99.6
Floor4:OfficeAreal  624.160 90.4 99.7
9/21 12:00pm 3floor 9/21 12:00pm 5floor 9/21 12:00pm 8floor Blooro Cllicehreat (6245160 23 28
Floor6:OfficeAreal  624.160 98.4 99.8
Floor7:OfficeAreal  624.160 101.1 99.8
Floor8:OfficeAreal  624.160 1145 100.0

9/21 16:00pm 3floor 9/21 16:00pm 5floor 9/21 16:00pm 8floor

Footer 29




Footer

9/21 8:00am 3floor

9/21 16:00pm 3floor
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9/21 12:00pm 3floor

L

9/21 8:00am 5floor

9/21 12:00pm 5floor

9/21 16:00pm 5floor

/

9/21 8:00am 8floor

g

-

9/21 12:00pm 8floor

9/21 16 : 00pm 8floor
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CASE3-5 :70WWR-(E+W)SHADE60-

1-Energy Consumption

Total Site Energy
Net Site Energy

Cooling

Lighting

Total Energy
[kwh]

149050.48
149050.48
53622.20

17704.33

Energy Per Total
Building Area
[kWh/m2]

33.25
33.25
11.96

3.95

Energy Per|
Conditioned Building
Area [kWh/m2]

39.80
39.80

14.32

4.73

2-Daylighting Credit - LEED v3 NC 2009 IEQ 8.1

Summary Results

Total area (m2)

Total area above threshold (m2)

LEED v3 NC 2009 IEQ 8.1 Status

% Area within illuminance threshold limits

4482.739

3996.144

891

PASS

zones for day

worst case values for 9:00 and 15:00

Zone

Floor3:OfficeAreat
Floor4:OfficeAreal
Floor5:OfficeAreal
Floor6:OfficeAreal
Floor7:OfficeAreat

Floor8:OfficeAreal

Floor area Min lllumination Working plane area

(m2)
624.160
624.160
624.160
624.160
624.160

624.160

(lux)
108.7
128.6
136.2
127.9
123.0

131.8

within Limits (%)
100.0
100.0
100.0
100.0
100.0

100.0




CASE3-6 :70WWR-(E+W)SH

1-Energy Consumption

Energy Per Total Energy Per
Total Energy - " o
Tkwh] Building Area Conditioned Building
[kWh/m2] Area [kWh/m2]
Total Site Energy 146248.42 32.62 39.05
Net Site Energy 146248.42 32.62 39.05
Cooling 53622.20 11.96 14.32]
Lighting 17704.33 3.95 473

9/21 8 : 00am 3floor 9/21 8 : 00am 8floor

2-Daylighting Credit - LEED v3 NC 2009 IEQ 8.1
Summary Results

Total area (m2) 4482.739
Total area above threshold (m2) 3986.987
% Area within illuminance threshold limits 88.9
LEED v3 NC 2009 IEQ 8.1 Status PASS
Eligible zones for daylighting, worst case values for 9:00 and 15:00

Floor area Min lllumination Working plane area

Zone
(m2) (lux) within Limits (%)
Floor3:OfficeAreal  624.160 87.8 99.6
Floor4:OfficeAreal  624.160 826 995
9/21 12 : 00pm 3floor 9/21 12:00pm 5floor 9/21 12:00pm 8floor
Floors:OfficeAreal  624.160 98.5 100.0
Floor6:OfficeAreal  624.160 99.9 99.8
Floor7:OfficeAreal  624.160 99.5 99.7
Floor8:OfficeAreal  624.160 113.4 100.0

9/21 16:00pm 3floor 9/21 16:00pm 5floor 9/21 16:00pm 8floor

Footer 31




Conclusions on shading design: el

1. Vertical shading on east and west facade can improve the
daylighting and decrease the EUL

2. Double horizontal shading (70% WWR) in south and north
can improve the daylighting and decrease the EUI.

3. Interior shading will be researched in the next round.

Footer 32
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Model Settings
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BERKELEY LAB

Lunrence Berkeley Nutonal Laboratary

Test Cases Descriptions Schedule System Setting Window Opening
Mechanical Cooling and
Baseline Ventilation for the office \Whole year 0%
spaces
4-pipe FCU with OA &
Case 1 No Heating 5%
Cooling Setpoing: 26 °C
Case 2 Mechanical Cooling+Vent: Occupied Schedules: 15%
May to Oct; 7am to 20pm Mon to Fri
Case3 Mechanical Cooling + Natural Summer Clo=0.5 25%
Case 4 Ventilation Natural Ventilation: Winter Clo=1.0 359
Jan to Apr & Nov to Dec.
Case 5 45%
Case 6 50%
Notes: 1) Windows are set to open on top.
2) Modeled building total area is 4451.36 m?.
3) Modeled net conditioned area is 3794.97 m?.
3) Cases are modeled in DesignBuilder v5 with Energy+ v8.




Preliminary Results: Energy Consumptions Comparison )

BERKELEY LAB

Laarencs Berkeley Nuzonal Laboratory

Eneray Per Net Cooling Energy Per
Test Cases| Description Building Total Conditifrfed Buildin Total Energy Net Conditioned [Cooling Energy|
P Energy (KWh) & | Difference (%) | Building Area (KWh/ | Reduction (%)
Area (kWh/m?2)
m2)
Baseline MC+MV 195577.96 51.54 - 23.26 -
Casel NV 5%0pen 167458.37 44.13 -14.4% 17.89 -23.1%
Case 2 NV 15%0pen 166954.61 43.99 -14.6% 15.29 -34.3%
Case 3 NV 25%0pen 175113.99 46.14 -10.5% 14.92 -35.9%
Case 4 NV 35%0pen 184837.28 48.71 -5.5% 14.96 -35.7%
Case 5 NV 45%0pen 195233.69 51.45 -0.2% 15.18 -34.7%
Case 6 NV 50%0pen 200549.3 52.85 2.5% 15.32 -34.1%




Preliminary Results: Thermal Comfort Comparison il

BERKELEY LAB

El
Berkeley Nutonal Laboratory

Thermal Comfort PMV Values in Offices During Occupied Hours
Test Cases Description Average Max Min
Baseline MC+MV

0.42 1.24 0.07

Casel NV 5%0pen
0.36 1.26 -0.07

Case 2 NV 15%0pen
0.16 1.23 -0.24

Case 3 NV 25%0pen
0.12 1.22 -0.27

Case 4 NV 35%0pen
0.10 1.21 -0.29

Case 5 NV 45%0pen
0.09 1.21 -0.29

Case 6 NV 50%0pen
0.09 1.21 -0.30

The results indicate that the PMV value decreases with larger window opening area.



Whole Building Annual Performance Comparison receerd]f

BERKELEY LAB
Lawrence Berkeley N

xzonal Ladoratory

Mechanical Cooling+Ventilation Natural Ventilation with 15% window opening

All+PMV - Shenzhen, Building 1 All+PMYV - Shenzhen, Building 1
ergyPlus Oulput 1Jan - 31 Dec, Hourly Ev tion EnergyPlus Oulput 1Jan - 31 Dec, Hourly
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Office Space on Floor 3 Performance Comparison in a — ¢

BERKELEY LAB

Tvpical Week in Januar ———

Mechanical Cooling+Ventilation Natural Ventilation with 15% window opening

All+PMV - Floor 3, Office Area AlI+PMV - Floor 3, Office Area
EnergyPlus Output 1Jan - 31 Dec, Hourly Evaluation  qergyPlus Output 1.Jan - 31 Dec, Hourly Evaluation
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Office Space on Floor 3 Temperatures and PMV 7

Comparison in a Typical week in Januar s

Mechanical Cooling+Ventilation Natural Ventilation with 15% window opening
Comfort - Floor 3, Office Area Comfort - Floor 3, Office Area
EnergyPlus Oulput 1Jan - 31 Dec, Hourly Evaluation EnergyPlus Oulput 1Jan - 31 Dec. Hourly Evaluation
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Natural Ventilation Thermal Comfort Distribution e

BER!(E‘L.‘EYI LAB

PMV Values for Office on Floor 3 with NV 15% window opening in January to April

Hot, 379, 13%

Cold, 825, 29%

Comfort, 1675, 58%

= Cold ® Comfort Hot




Natural Ventilation PMV Distribution During Occupied ey

Hours in Januar BERKELEY LAB

PMV for Offices during occupied hours - NV with 15% window opening
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ASHRAE Std 55 Adaptive Method for Natural Ventilation

BER5E‘L"EYI LAB

January to April

Adaptive Thermal Comfort for Natural Ventilation in January to April (Floor 3 Office)
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ASHRAE Std 55 Adaptive Method for Natural Ventilation f\| 1

BERﬁ‘I‘EthEYI LAB

November to December

Adaptive Thermal Comfort for Natural Ventilation in Nov and Dec (Floor 3 Office)
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Natural Ventilation CFD Analysis reversi

BERKELEY LAB
Lawrence Berkaley Natonsl Ladoratory

e Case Study: a winter typical weekday in January

* Floor 3 Office Space: natural ventilation with window
15% open on top

e Clothes value: winter CLO=1.0
e CFD model: K-E model

 Boundary conditions are calculated with the typical
winter week conditions.




Natural Ventilation CFD — Temperature and Velocity —
Contour at the Seat Level SERKELEY LB

The outdoor air
temperature is
about 16°C.

* The indoor space
temperature is
relatively cold
around 16.8°C.

Melocity 0.00 0.03 0.05 0.08 0.10 0.13 0.15 0.18 020 023 0.25 0.28 (mis)
Temperature 13.54 13.99 14.45 14.90 1636 1581 16.27 16.72 17.18 17.63 18.08 18.54 (©)




Natural Ventilation CFD — Temperature and Velocity P

Contour at the room center PRI

FL3 Office Space (Face to North)
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Natural Ventilation CFD — Temperature and Velocity P

Contour at the room center PRI

Air mostly flows into the space
FL3 Office Space from the east side windows.




Natural Ventilation CFD — Thermal Comfort PMV ﬁl

Lunrence Berkeley Nutonal Laboratary

* It shows the PMV value in the
Floor 3 office space is around -2
onJan 22, Tuesday.

* People can adjust clothes or
adjust the window opening when
the outdoor air temperature is
cold to achieve adaptive comfort.

FL3 Office Space




Future Studies reorer]f

BERKELEY LAB
Lawrence Berkaley Natonsl Ladoratory

* CFD analysis with different wind directions
* CFD analysis with different window open direction

* Find the appropriate operation schedule for natural
ventilation

* Mixed mode operation with natural ventilation and
mechanical cooling
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BERKELEY LAB
Lawrence Berkaley N

xzonal Ladoratory

Thank you
Questions?

Environmental Energy Technologies



